This paper explores the persistence of financial dollarization in a group of 79 economies with different levels of development. Our main hypothesis is that a high level of domestic debt combined with default risk explains this persistence, even after a decline in inflation rates. Using the generalized method of moments (GMM) in a panel data analysis, our results show that inflation risks caused by increasing probability of default account for financial dollarization more than inflation rate itself. After the decrease in inflation rates, the foreign currency-denominated deposits remain large because of the high debt-to-GDP ratios, particularly in speculative-grade economies. High public indebtedness leads to expectations of default. Dollarization is a rational response to the future inflation associated with investors' expectations of default observed in highly indebted economies.
Introduction
Since the early 2000s, a growing number of countries have fully or partially adopted foreign currencies, such as the European Monetary Union (EMU) euro or the United States (US) dollar, or have maintained a large portion of their bank deposits in another country's currency. Europe provides the clearest example because countries within the region abandoned their domestic currencies to become members of the EMU. Nearly 60 small countries or territories are former or current members of some type of monetary union or use a large country's currency. In Africa, 14 countries are members of the African Financial Community. The Eastern Caribbean Currency Union has eight member countries, including Dominica, Grenada and Santa Lucia, and uses a single currency, the Eastern Caribbean dollar. Some countries, such as Panama, Ecuador and El Salvador have adopted the US dollar as their official currency. Other countries, including Argentina and China Hong Kong, have embraced strict currency-board-based monetary regimes without abandoning their own currencies. Furthermore, some countries (e.g., Bolivia and Uruguay) have more than 65 percent of their bank deposits in a foreign currency such as the US Dollar, the Euro or another strong currency.
The dollarization of an economy is always strongly associated with inflation. All of the previous studies confirm this relationship. Furthermore, studies have been performed concerning dollarization remaining relatively high even after inflation rates have dropped. In this case, inflation and the risk of inflation explain dollarization. Many countries that witnessed declines in their inflation rates to low levels maintained high demand for US dollar deposits or US dollar-denominated assets or liabilities, both domestically and internationally, because of the risk that inflation might return.
Two other factors are found in the literature. First, despite the belief in persistent dollarization, empirical tests fail to support this phenomenon. Second, several economies remain risky because they display a high default risk in addition to inflation concerns. For this study, the determinants of financial dollarization for 79 developed and developing economies were examined to assess how relevant the risk of default is to the risk of inflation. The core hypothesis is that high indebtedness combined with systemic risks, including inflation volatility and the risk of default on debt, explains the persistence of financial dollarization in the affected economies, even after inflation decreases. In addition, the paper controls for persistent dollarization in a dynamic-panel data model. Our results show that dollarization persists and remains high despite a reduction in the inflation levels because growing levels of domestic public indebtedness increases the risk of sovereign default, especially in non-investment grade economies. Highly public indebtedness generates investor's expectations of a government default, which leads to future inflation expectation even in a low-inflation environment.
Then, after the decrease in inflation rates, the foreign currency-denominated deposits remain large because of the high debt-to-GDP ratios, particularly in speculative-grade economies. High public indebtedness leads to expectations of default. Dollarization is a rational response to the future inflation associated with investors' expectations of default observed in highly indebted economies. According to our results dollarization is a rational response to the default risk, specially in speculative grade countries. Therefore, because history of default is close associated with history of inflation (Reinhart, Rogoff, and Savastano, 2003) , capital flight leads to a currency depreciation and lead also to inflation through exchange rate pass-through. However, this second part is only a plausible story in which we have no empirical findings.
The paper is structured as follows. Section 2 reviews the theory of financial dollarization, describing the causes and consequences of dollarization according to the four primary viewpoints. Section 3 analyzes the relationship between dollarization, inflation risks and debt, and shows that drops in inflation are not followed by reduced financial dollarization, and that high levels of dollarization are associated with high indebtedness levels. Section 4 examines the relationship between dollarization and the risk of default, and introduces new measures to explain dollarization and its persistence over time, such as domestic public debt and the country's investment grade. Section 5 contains an empirical analysis of the determinants of dollarization and utilizes the new variables from Section 4. Using estimations of dollarization determinants with dynamic models, we show that our lagged dependent variable and lagged explanatory variables explain financial dollarization. Section 6 provides the concluding comments.
Literature Overview
Several approaches have been proposed to explain the causes of financial dollarization. There are four primary views in the literature: the monetary substitution view, the asset portfolio view, the institutional view, and the market failure view. Calvo and Rodrigues (1977) , Liviatan (1981) and Miles (1978) provide the earliest models dealing with dollarization in terms of monetary substitution. These models assume the presence of two kinds of assets (domestic currency and foreign currency), whereas the asset portfolio models originating from Miles (1978) , Thomas (1985) and Branson and Henderson (1985) additionally assume the presence of domestic-currency-and foreigncurrency-denominated securities. All of these models credit high inflation levels as the cause of dollarization and monetary substitution. The domestic currency's loss of value leads to its substitution by a strong foreign currency (e.g., the US dollar). Empirically, the level of inflation is positively correlated with dollarization, as shown in Yeyati (2006 ), De Nicoló et al. (2005 , Bacha et al. (2009) and Kokenyne et al. (2010) .
Institutional factors also played an important role in several economic ouctomes. In a seminal contribution, North and Weingast (1989) show how checks on executive discretion increase the government's commitment to property rights. On the other hand, Acemoglu et al. (2001) show that different institutions led to different property rights levels, which, in their turn, affect the economies' economic development and per capita GDP. In the dollarization process, as noted by Savastano (1992) and Yeyati (2006) , the quality of institutions may influence the variables leading to dollarization. Weak institutions detract from the credibility of a commitment not to bail out dollar debtors in the event of a sudden devaluation, and may compound the mispricing associated with implicit government guarantees. Furthermore, weak institutions may undermine the credibility of domestic policies, as residents fear that their governments will erode the value of financial assets by generating unexpected future inflation. Lastly, weak institutions may also raise doubts about contract enforcement. The main proponents of this view are De Nicoló et al. (2003 ), De La Torre et al. (2003 and Honig (2009) .
The variables used in the works by Yeyati (2006), Rennhack and Nozaki (2006) and Yeyati and Sturzenegger (2005) include an index for restrictions against the holding of foreign currency deposits by residents, the initial per capita income, an index for the rule of law, and a foreign exchange dummy variable as measures of national institutional quality. Their results indicate negative relationships between the level of dollarization and restrictions on dollarization, initial per capita income and rule of law. The rule of law variable, sourced from the World Bank's World Wide Government Indicators (WGI), was also used by Arida et al. (2005) and Bacha et al. (2007 Bacha et al. ( , 2009 ) as a proxy for jurisdictional uncertainty, a concept proposed by Arida et al. (2005) . This variable attempts to capture the governmental uncertainties that financial investors face in countries where institutions are weak. The results of Bacha et al. (2009) show that an increase in jurisdictional uncertainty leads to an increase in financial dollarization. The authors also used other variables from the WGI, to indicate institutional quality, but their results were unsatisfactory despite strong correlations 1 . Honig (2009) argues that financial dollarization results from the belief that the government will not adopt policies promoting the currency's long-term stability, even if the current economic policy has successfully controlled inflation and limited foreign exchange rate oscillation. The fear that the policy may change in the future leads to dollarization even in low-inflation environments. In an empirical study, Honig (2009) uses the following variables to measure government quality: quality of the bureaucracy, government corruption, law and order, and term of central banks governors. The author empirically observes that government quality is an important variable in explaining financial dollarization, since quality governments increases institutional power to prevent the adoption of policies leading to loss of monetary stability.
In the same vein, Weymouth (2011) argues that institutional checks on policymaker discretion (Veto Players) improve the property rights of investors regarding the value of the domestic currency. According to the author, Veto Players restrict policymakers' ability to adopt policies leading to depreciation of the domestic currency or to inflation, improving the property rights of domestic currencydenominated asset holders 2 . Therefore, financial dollarization is a result of investors' low confidence in their property rights, which, in turn, occurs when a small number of Veto Players exist in a society. Weymouth (2011) uses a 127-country to show that the larger the number of Veto Players, the lower the level of financial dollarization.
Concerning the foreign-exchange regime and how it relates to the level of dollarization, the literature shows contradictory results in addition to endogeneity problems and issues arising from causality between the two variables. Yeyati and Sturzenegger (2005) show empirically that countries with fixed-exchange regimes tend to have larger dollarized deposits. Arteta (2003) and Weymouth (2011) report that dollarized deposits are larger under more flexible foreign-exchange regimes, which may indicate that less flexible regimes have a monetary commitment mechanism that reduces hedging in the form of foreign currency deposits.
The market failure view attempts to explain the bias toward dollarization by relating it to market imperfections and externalities. Broda and Yeyati (2006) argue that this bias arises from the combination of positive correlations between the probability of default, the real rate of exchange and imperfect information about the monetary makeup of the obligors. The main proponents of this view are De La Torre and Schmukler (2004) and Jeanne (2000) . Using the correlation between real gross domestic product (GDP) changes and real exchange rate changes as proxies for the correlation between the probability of default and the real rate of exchange, Yeyati (2006) shows that dollarization increases with a country's probability of default.
The portfolio view of dollarization stems from a financial dollarization model developed by Ize and Yeyati (2003) based on the contributions of Miles (1978) and Girton and Roper (1981) . Unlike these authors, Ize and Yeyati determined the portfolio composition on both sides of the banking balance sheet by hedging against inflation and against the risk of foreign change. Therefore, deposits and loan dollarization interact through the tradable funds market, and this interaction leads to a financial equilibrium that revolves around interest rate parity and minimum variance portfolio (MVP) allocations. As a result, the MVP, which is a function of the foreign exchange rate volatility and inflation volatility, provides an approach to measuring financial dollarization and its relationship with economic stability. In the portfolio approach, according to Ize and Yeyati (2003) 3 , risk-averse local creditors choose between US dollar-denominated and peso-denominated (domestic currency) assets. The interest rates on these assets are:
where µ s and µ π are the mean deviations from the real foreign exchange rate depreciation and inflation rate. The creditors' problem lies in maximizing the utility function: Assuming that the hypothesis of uncovered interest rate parity is valid, the share of US dollar-denominated assets in the investment portfolio replicates the MVP: Ize and Yeyati (2003) support this hypothesis. Using past information on inflation volatility and exchange rate volatility, these authors calculated the share of US dollar-denominated assets in the MVP, and verified that this share approaches the current dollarization for a sample of five of the most dollarized economies in Latin America. Rennhack and Nozaki (2006), De Nicoló et al. (2005) , Yeyati (2006) and Honohan (2008) also have identified a positive relationship between the share of US dollars in the MVP and the level of dollarization.
Dollarization, Inflation Risks and Public Debt
This section provides a preliminary empirical analysis of dollarization, inflation risks and debt in developed and developing countries. We used a sample of 79 countries from five continents -Africa, North America (except the United States), South and Central America (America, for short), Asia and Europe -over the periods 1991-98 and 1999-06 4 . The selections of the countries and time spans were due to the availability of data on the dollarized deposit variable and other variables. A significant portion of assets and liabilities held by a country's residents are in foreign currency in many developing countries with histories of high inflation, such as Argentina, Bolivia and Peru. However, many economies continue to maintain a large portion of their domestic bank deposits in foreign currency (financial dollarization), mainly in the US Dollar, even after the high inflation period has ended.
Remarkably, dollarization increased in the 79-country group even after inflation dropped (Table 1) . Despite keeping inflation under control since 1999, the level of dollarization increased, reaching an average of 29.5% in America. Countries such as Uruguay and Bolivia remain highly dollarized, with over 80% (on average) of their assets in foreign currency deposits, although inflation has decreased since 1997.
As shown in Table A .3 (Appendix), thirteen countries from our sample show dollarization increases in excess of 1.6 percentage point (p.p.) in years of decreasing inflation. Furthermore, 50 of the 79 economies show dollarization increases of 1 p.p. or more in years when inflation dropped by at least 1 p.p. Where inflation levels appeared to not be strongly correlated with the level of dollarization, we assessed the role of inflation volatility as measured by the variance of inflation. Inflation volatility in the periods 1991-98 and 1999-06 (Table A .4) shows a very small decrease in all four regions, whereas dollarized deposits grew in excess of 3 p.p. in all of them, with a 10.5 p.p. increase in overall dollarization and an average of 30% of dollarized deposits. Table  A .4 also shows that the share of dollar in the Minimum Variance Portfolio (MVP) also decreases in all four regions in the periods 1991-98 and 1999-06. Furthermore, given that inflation volatility is used in calculating MVP, we find that American countries had the smallest drops in both inflation volatility and the MVP variable, whereas Asian countries had the smallest drops in MVP and inflation volatility.
Measuring the inflation acceleration by the variation of the inflation rates for the two periods, we see that inflation declined for the selected countries in America, Africa, Europe and Asia. Therefore, inflation rates decreased in all of the continents, whereas dollarized deposits increased in all of them. Source: Calculated by the authors based on data from Honohan (2008) , Levy-Yeyati (2010) and IFS (IMF).
What could be the cause of increased financial dollarization of these economies despite the lower levels of inflation? The answer may be related to the level of public indebtedness, which implies in future high inflation. Public indebtedness levels, measured by domestic public debt to GDP, increased in countries in America and Asia, reduced indebtedness in Europe and African countries in 1999-2006 from 1991-98. Asian countries exhibited the greatest reductions in inflation volatility, inflation acceleration, MVP, and the largest increase in dollarized deposits. Although the decline in inflation acceleration exceeded 3 p.p. in Asia, Africa had the smallest decline in inflation acceleration and the second highest increase in dollarized deposits. European countries showed the largest reduction in the debt-to-GDP ratio, whereas Asia exhibited the largest increase in this variable, up to 60.8% from 56.1% (Tables 1 and A .4) . Africa and America have the highest dollarization levels, whereas Europe has the lowest level. Our hypothesis that dollarization persists because of a combination of indebtedness and the risks of sovereign default and future price dilution appears plausible.
That is, even at low current inflation rates, risks of future inflation may arise in highly indebted economies. The fact that the increase in financial dollarization does not come hand in hand with an increased share of the US Dollar in MVP suggests that the inflation volatility present in the construction of the variable MVP is only capturing current inflation risks, and not future ones. Future inflation risks are being captured by the combination of high public indebtedness and default risks, particularly in speculative-grade economies.
Dollarization and the Risk of Default
Considering that dollarization persists even after a decline in inflation in the studied economies, our hypothesis is that this persistence can be explained by the high levels of public debt and sovereign risks. Government spending and revenues may be covered through raising taxes, issuing money or borrowing through public bonds. The issuance of currency (i.e., the monetisation of debt) and seigniorage may cause inflation to reach uncontrollable levels, as shown by Cagan (1956) , Friedman (1963) and Sargent (1982) . This practice has been common in economies around the world, especially those that endured wars or declining export prices and taxes. These circumstances create a need to fund public deficits through money issuance, given the low reliance of investors on their bonds (Romer, 2006) . Besides this, many Latin American countries resorted to massive monetary issuances to cover spending during markets with low domestic bond demand, which prevented spending from being financed via debt issues and domestic debt expansion. However, several studies show that the decreased in inflation in the nineties was followed by decreased in seigniorage in emergent and advanced economies around the world. Hawkins e Masson (2003) e Hawkins (2003) have showed that seigniorage decreased in the nineties from eighties in countries such as China, Filipinas, Brazil, Mexico and United Kingdom. Besides this, the decreased in inflation levels have contributed to the development of domestic financial markets as noted by De Nicoló et al. (2003) . These authors have showed that a 1 p.p. increase in inflation level causes an average decrease of 0.5 p.p. in the financial depth of economies. This financial depth have contributed to the increased of issuing bonds by the government in the nineties.
Concerning the government funding via bond issues, the resulting generation of public debt does not appear to cause price increases. However, if investors (local and foreign) expect the local government to default on its debt and fail to repay the issued securities, then the investors will tend to flee. The investors will sell their local assets, generating a flight of US dollars and devaluing the exchange rate. This action leads to inflation and discourages the purchase of assets in the local currency. Rational investors will tend to sell their peso assets (denominated in domestic currency) before the government default, which may happen or not.
Thus, according to our hypothesis, the issuance of public bonds to fund increasing government spending may generate expectations of price increases in the economy, raising the risk investors face when purchasing assets based on the local currency (future inflation risk). If local and foreign investors realize that the government's bonds carry risk and that the government may fail to honor its bonds, the investors will lack the incentives to invest in the local assets, even if the current levels of inflation are low. Therefore, government bonds must be perceived as credit risk-free even under low inflation conditions, so reducing the debt-to-GDP ratio and fiscal consolidation are essential to the creation of a reliable legal and institutional environment for investors.
Another important variable in explaining persistent dollarization is the measure of sovereign risk, which indicates the country's investment grade, reflecting the risk perception that international agencies use to rate sovereign states. In a study of the role of dollarization and systemic risk in the determination of the real interest rate of a group of countries, Bacha et al. (2009) used this variable as a proxy for the risk of sovereign default along with the national per capita income 5 . Economies that have not yet attained investment-grade status pose higher risks of sovereign default than those that have, and investment-grade status tends to improve the rates and terms that can be obtained in the global financial market. International agencies and investors regard an investment-grade economy as a safe investment that would honor its financial obligations, encouraging the purchase of domestic assets in local currency and reducing dollarization.
The capital account openness level is also an important explanatory variable for financial dollarization. More financially open economies with fewer capital controls tend to have more dollarized deposits because of their increased ability to both take and grant loans abroad, increasing the purchase of foreign currency assets by domestic investors. In addition, greater capital mobility increases the sensitivity of domestic residents' portfolio reallocations to foreign exchange rates (Arteta, 2002) . Although important in explaining dollarization, the variable that reports capital account openness levels is seldom used in the literature and is sometimes replaced by the trade openness variable, as in De Nicoló et al. (2005) . The trade openness variable does not represent capital account openness. The capital account openness level is frequently used in studies on real interest rates and dollarization, as in Arida et al. (2005) , Gonçalves et al. (2007) , Salles (2007) , and Bacha et al. (2009) . Along with the index for restrictions against dollarization and the rule of law according to the World Bank's governance indicators, the capital account openness index serves to capture the attitudes of governments toward dispensing foreign funds. The results of Bacha et al. (2009) show that economies with fewer capital controls are more dollarized. However, the capital account openness level lacks direct explanatory power for the real rate of interest, a finding similar to those of Gonçalves et al. (2007) and Salles (2007) .
Econometric Analysis using System GMM
The purpose of this section is to verify the determinants of financial dollarization and its persistence over time for a group of 79 countries from four different regions: America, Africa, Asia and Europe. The relevant period is 1996-2006, which is the period for which we have information about dollarized deposits, restrictions to dollarization, inflation, inflation volatility, inflation acceleration, MVP, initial per capita income, foreign-exchange regime classification, financial openness index, rule of law (and other institutional variables), debt/GDP, and sovereign risk rating.
Empirical Econometric Model
The dynamic relationship for the financial dollarization equation is characterized by the presence of a lagged dependent variable between the regressors as follows: 
where δ is a scalar; ' it X is the 1 x k vector of explanatory variables, which may be strictly exogenous, endogenous or predetermined; and β is the k x 1 vector of coefficients. Assume that it u follows the error component model below:
Component i µ represents individual (country-specific) fixed effects that do not vary over time, and it v represents country-specific shocks and varies over time. The latter shocks are heteroskedastic and are correlated over time within individuals but not among them. We assume therefore that:
. 0 for each i,j,t,s, with
The strictly exogenous variables do not depend on the current or past errors it v , whereas the predetermined ones (including the lagged dependent variable) are potentially correlated with the past errors it v and may be correlated with the individual fixed effects i µ . The endogenous variables are potentially correlated with the past and current errors it v and may be correlated with the individual fixed effects i µ .
The panel model estimations in (5) and (6) are characterized by two sources of persistence over time. Autocorrelation due to the presence of a lagged dependent variable among the regressors and individual effects characterizing the heterogeneity among the individuals. The inclusion of the lagged dependent variable as one of the explanatory variables in (5) makes the OLS estimator δ biased and inconsistent even if the error term it ν is not serially correlated 6 . To overcome this problem, let's try to use the fixed effects estimator. Taking the time average of the variables in (5):
Subtracting equation (8) from (5) we have:
y is also a function of i µ . Therefore,
y , the regressor on the right side of Equation (5), is correlated with the error term.
This transformation wipes out the µ i (individual fixed effects), but y i,t!1 ! y
will still be correlated with ! it !! _ i even if the ! it are not serially correlated. This is because y i,t!1 is correlated with ! it by construction. Baltagi (2005) also shows that in dynamical panel models the Random Effects Estimator is biased. An alternative transformation that wipes out the individual effects is the first difference transformation, as suggested by Anderson e Hsiao (1981) . To obtain consistent estimates for the δ parameters and the ' s β , we use the first difference of Equation (5) to eliminate the individual effects and thereby remove the source of inconsistency in the model:
This differentiation procedure eliminates the individual fixed effects and makes the predetermined variables into endogenous. As a result, a predetermined variable present in ( ) that are not strictly exogenous with their available lags in level. However, using this first-difference estimator (difference GMM), the available lags in level may be weak instruments for the variables that are not strictly exogenous if the relevant lags are roughly a random walk. To overcome this problem, Arellano and Bover (1995) and Blundell and Bond (1998) suggest adding the original equation (5) in levels to the GMM criterion, increasing the efficiency by including additional instruments. Therefore, we have a two-equation system known as the system GMM in which the differenced variables in the difference equation are instrumentalized with their available lags in level. In the level equation, the variables are instrumentalized with suitable lags of their own first-differences. The instrumentalized variables' differences are uncorrelated with the fixed effects.
Results of the Dynamic Panel Estimations
Because our goal was to check whether the causes of persistent dollarization are connected with the various types of risk (i.e., inflation risks and default risks) present in a broad sample of countries, the variables included in the estimations were the inflation volatility, inflation acceleration, inflation, MVP, rule of law, internal public debt-to-GDP, investment/speculative grade 7 and an interaction variable between debt-to-GDP and speculative grade. As a benchmark model, we initially estimated a specification that included all of the explanatory variables described earlier, using Two Step System GMM. We use dynamic panel models because our dependent variable is quite persistent over time, as discussed in previous sections. Even with the decrease in the inflationary variables, the degree of deposit dollarization is still high, especially in economies with higher debt-to-GDP ratios and higher sovereign risks.
The System GMM estimations were made using current and one-period-lagged variables along with the one-period-lagged dependent variable, to capture the persistence of dollarization 8 . Among others, Arellano and Bond (1991) and Blundell and Bond (1998) also have included the lagged explanatory variables in dynamical panel models. In our estimations (Table 2) , the one-period-lagged dependent variable was statistically significant at 1% with a coefficient of 1.09. This lag likely captures the strong persistence of dollarization. The other statistically significant variables in the Model 1 were current inflation, one-period-lagged MVP, current rule of law, oneperiod-lagged rule of law, speculative Grade, and initial per capita income. Concerning the variables associated with inflation, our results show a positive relationship between financial dollarization and those variables. The MVP variable is calculated using past information's on inflation volatility and exchange rate volatility 9 . The lagged MVP variable was statistically significant at 5%, with a coefficient of 0.26. The coefficient associated with the current inflation variable was 0.37, albeit statistically significant at 10%. These results indicate that higher levels of inflation and higher inflation volatility lead to reallocations in portfolio's agents. Such agents will tend to sell domestic assets and buy assets denominated in foreign currency (especially the US dollar).
The fact that the lagged coefficient of the MVP variable is statistically significant while its present value is not appears to confirm the temporal persistence of our dependent variable. Our group of countries shows, as do other studies, that the share of the US Dollar in the minimum variance portfolio (MVP) in period t is quite close to dollarized deposits in the same period t. Therefore, given that dollarized deposits are persistent over time, the share of the US Dollar in actors' portfolios in period t-1 will also be close to dollarized deposits in period t.
The coefficients associated with the institutional variable rule of law were statistically significant at 5% and show an interesting result. The current coefficient has a positive value of 1.61, although its lagged value was approximately -1.73. The rule of law variable measures the extent to which agents have confidence in and abide by the rules of society, including the quality of contract enforcement and property rights, the police, and the courts, as well as the likelihood of crime and violence. The lagged coefficient showed a higher value, indicating that the effects of institutional improvements on the degree of financial dollarization are stronger when considering the temporal dimension. Because the dollarization is persistent over time, institutional improvements take time to generate investor's portfolio reallocations. An improvement in the confidence in the rules of society in period t-1 causes a lower degree of financial dollarization in period t in the studied economies. This effect is greater than the positive effect of institutions on dollarization.
Besides this, Honig (2009) show that even in a low-inflation environment financial dollarization results from a lack of faith in the domestic currency, which ultimately stems from the belief that the government will not follow policies that promote long-run currency stability. The results from Honig (2009) also show that government quality improvements reduce financial dollarization because better 8 The variables considered to be exogenous were investment grade, rule of law, MVP and time dummies. The non-exogenous variables include lagged dollarized deposits, inflation, inflation volatility, inflation acceleration, interaction of debt-to-GDP and investment grade and debt-to-GDP. 9 That is, ( ) institutional arrangements induce the adoption of sound monetary and fiscal policies. Such an improvement would cause agents to believe that inflation will remain low in the future, dispensing with the need to protect their net wealth through financial dollarization (purchase of foreign currency-denominated assets). Notes: We used the correction model proposed in Windmeijer (2005) to deal with the bias problem in small samples in two-step estimation of the standard deviations. No second-order serial correlation was detected in the residuals' first differences. The Sargan test does not reject the hypothesis that the restrictions identified above are valid.
On the other hand, our estimations also show a positive relationship between institutional quality and financial dollarization. Our argument to explain this relationship is that, as economies develop their financial systems and more developed domestic securities markets become established, greater financial depth may, in addition to encouraging the purchase of domestic assets, cause economies to attract additional foreign currency funds from abroad 10 . Interestingly, the foregoing results for the rule of law variable show that the current and lagged coefficients have opposite signs. However, since the estimations were run with the initial per capita income variable, which captures countries' financial development level and whose positive coefficient was statistically significant, this may indicate that, controlling for an economy's financial depth level, the effect of institutional improvements on financial dollarization has an important temporal dimension 11 . As concerns the speculative grade variable, as per Moody's ratings, estimations with restricted models indicate that economies with higher sovereign risks dollarize more than less risky ones. In addition, speculative economies with higher debt-to-GDP ratios offer greater incentives to dollarize. Table 2 shows these results. After the System GMM estimations in Table 2 , we proceeded to eliminate variables that were not statistically significant, beginning with those with lower significance levels. We then built Table 3 , below, which shows the results of estimations using 7 different specifications taking account of the different institutional variables discussed earlier 12 . Estimation of Models 1 and 2 in Table 2 used the following dependent variables: oneperiod-lagged dollarized deposit; current and one-period-lagged debt-to-GPD ratio; current and one-period-lagged interaction variable between debt-to-GDP ratio and speculative grade; speculative grade dummy; current and one-period-lagged rule of law; control variable measuring country size, represented by the natural log of real GDP; US interest rate (control variable), capturing changes in external liquidity conditions.
The results indicate highly persistent financial dollarization as reflected in the high statistical significance of the coefficient associated with lagged dollarization in all 7 models estimated. For Models 1 and 2, the control variables were not statistically significant, but their signs were as expected 13 . The estimation of Model 2 using the 10 The initial per capita income variable present in Model 1 captures the economies' financial depth, and is also used in financial dollarization studies. The relationship between financial depth and per capita income was initially noted in a study by Goldsmith (1969) on the relationship between financial structure and economic development. Since then, several other authors have also observed this relationship, such as Levine & Zervos (1996) and Backé et al. (2007) . In their turn, authors like Yeyati (2006) and Bacha et al. (2009) , in financial dollarization studies, use the initial per capita income as a proxy for the development of the local-currency denominated securities market. The authors' argument is that the more developed a country's local-currency denominated securities market, the greater its financial depth. And the greater this depth, the lower the bank holdings of foreign currency deposits (and assets) tend to be, given that the local-currency assets market is developed. 11 Estimations were also run using other institutional variables similarly obtained from the World Bank's World Governance Indicators (WGI) database. They are: Control of corruption, regulatory quality, Government Effectiveness, Political Stability and Absence of Violence/Terrorism, and Voice and Accountability. Since these variables are mutually correlated, estimations were run using one at a time.
The results show that these additional variables are not statistically significant and the results are therefore not reported. However, in the model estimation via System GMM found in Table 3 the institutional variables were included one at a time. The results indicate that only the variables rule of law, regulatory quality and Voice and Accountability were statistically significant. 12 Not all statistically significant variables in Table 2 were included in Table 3 . The justification is that, as we eliminated non-significant variables one by one, other variables lost significance. 13 Inclusion of the country-size variable is justified because larger countries have easier access to foreign loans in their own currencies than smaller countries. Larger countries provide better diversification opportunities for international investors in addition to having more developed domestic financial markets variable that captures changes in international liquidity conditions as a control, yielded better results than Model 1, which uses country size as a control variable. The coefficients for the lagged dependent variable and the interaction variable between debtto-GDP and speculative grade were higher, and the dummy for speculative grade became statistically significant, with the expected coefficient (Model 2). The results of Model 2 show that the coefficients associated with the lagged interaction between debt and the speculative grade rating, speculative grade dummy variable and the lagged of rule of law variable was statistically significant at 5%. The Arellano-Bond tests show that no second-order serial correlation of the residuals' first difference was detected, validating the GMM estimator's moment conditions. The Sargan test did not reject the hypothesis that the constraints identified above are valid, indicating that the explanatory variables' lagged values are valid as instruments. Neither domestic public debt (period t and t-1) nor the interaction between debt and the speculative grade dummy variable in period t were statistically significant. However, the lagged coefficient (period t-1) of the interaction between the debt-to-GDP ratio and the speculative grade dummy variable was significant at 5% with a coefficient of 0.27, suggesting that the high indebtedness levels in countries that have not yet attained investment grade lead to more foreign currency deposits being held as a form of hedging. So, the impacts of this variable on the level of dollarization are long-term effects rather than short-term effects. Taking the Model 2 specification from Table 2 , for a given debt-variable coefficient of 0.27, in speculative economies, a 50 p.p. increase in debt-to-GDP ratios causes a long-term increase of 13.5 p.p. in dollarization. When debt-to-GDP ratios in these economies increases from a minimum of 11.3% to a maximum of 206.9%, dollarization rises on average 224.73 p.p. in the long term 14 . In the case of Argentina, for example, which in the 1990s had an average debt-to-GDP of around 35.6%, and average dollarization of 55.8%, if debt-to-GDP were to increase by 50 p.p., reaching 53.4% from 35.6%, dollarization would rise to almost 70%.
An increase in debt-to-GDP takes some time to result in increased financial dollarization, possibly because investors' expectations concerning a government's failure to honor its payments take time to be realized. When the debt-to-GDP ratio rises, there is some time between the date of this increased and the date expected by the agents to a probable default of the government, which gives investors a time to seek protection mechanisms of their wealth, as is the case of financial dollarization. Thus, in speculative grade countries, as debt-to-GDP increases, investors will form expectations about the non-fulfillment of obligations of local governments. When the debt-to-GDP ratio reaches a critical level, investors no longer believe the government will honor its commitments. So, these agents sell domestic assets and buy dollarized assets, increasing the degree of financial dollarization of the economy. As for the institutional variable rule of law, its one-period-lagged coefficient was statistically significant, with the opposite sign than expected based on the institutional approach to dollarization. The positive relationship between rule of law and dollarization may be justified by the fact that as economies become more developed and their institutions improve, their financial and being less prone to governmental errors (Eichengreen et al. 2003) . The ability of larger countries to take loans abroad in their own currencies may reduce the pursuit and maintenance of foreign currency deposits. The US market interest rate was used to control for changes in international liquidity over time. Berkmen and Cavallo (2009) and Caballero and Krishnamurthy (2001) used this variable to control for international liquidity changes with the justification that, during economic crises, the inelastic supply of external funds may cause countries to fear dependence on changes in economic agents' portfolio choices. 14 The effect may be obtained in the following manner: 206.9 !11.3 ( )*0.27
depth tends to increase, expanding the range of assets available to residents, who are able to purchase both domestic and foreign assets, with increased foreign funds as a result of the greater financial depth. In addition, Table 3 presents our results considering the institutional variables regulatory quality, government effectiveness, control of corruption, voice and accountability, and political stability. In models 3 to 7, these current variables showed negative coefficients, while their lagged coefficients were positive. Only lagged regulatory quality and current voice and accountability were statistically significant, with the former showing the opposite sign than expected. The voice and accountability variable captures the perceived degree to which a country's citizens participate in the choice of their government, as well as freedom of speech and association, and the presence of free media. Despite the low statistical significance of the variable voice and accountability, our results indicate that the greater the actors' political participation, the lower an economy's level of financial dollarization. This agrees with the empirical evidence found in Weymouth (2011), who argues that the presence of veto players improve investors' property rights as regards the value of the domestic currency. Using the concept of veto players originating from Tsebelis (2002) , Weymouth argues that the presence of these actors in a society restricts opportunistic government policies, as it requires the agreement of multiple veto players representing different interests. Therefore, these actors restrict the policymakers' ability to adopt policies leading to depreciation of the domestic currency or to inflation, thereby improving the property rights of the holders of domestic assets. Consequently, financial dollarization is a result of investors lacking confidence in their property rights, which, in turn, occurs when veto players are few.
The regulatory quality variable measures the government's ability to provide sound policies and regulations that enable and promote development of the private sector. The results of the estimation of the model that incorporates this variable indicate that improved regulatory quality in an economy causes its dollarization level to increase. This positive effect is probably a result of the relationship between an economy's regulatory quality and its financial depth, as argued in the case of the rule of law variable. More developed domestic financial markets provide investors with a wider choice of assets. Since investors minimize risks, they will demand safer assets in environments with high price risks, encouraging foreign currency deposits.
To sum up, the results show that a high debt-to-GDP ratio is more responsible for increased dollarization in the studied economies than the risks associated with current inflation, such as the current inflation rate, current inflation acceleration, and current inflation volatility. The one-period-lagged debt-to-GDP variable was statistically significant, which indicates the presence of a lag between increasing debt-to-GDP ratios and investors' perceived possibility of sovereign default. High indebtedness levels generate inflation risks insofar as investors expect local governments not pay its debt. Perceived future inflation risks discourage the purchase of local-currency-denominated assets in favor of foreign currency-denominated assets, increasing financial dollarization.
Even with a clear decline in inflation rates, our results show that financial dollarization remains high in the four regions covered by this study. The debt level also remains high in regions such as America -Latin America in particular -Asia and Africa, where debts average over 60% of GDP. This debt level combined with speculative grade ratings from international agencies causes foreign currency deposits to remain high in those economies as a form of hedging against macroeconomic uncertainty. Our results indicate that persistent financial dollarization is due to the risk of future inflation caused by the risk of default, which had not been previously tested in the literature. 
Final Remarks
The purpose of this paper was to search for the determinants of financial dollarization and the causes of its persistence over time for a group of 79 economies at different development levels over the period 1991 -2006. Many papers have previously studied the determinants of financial dollarization using variables that are relevant to their respective approaches. In addition to the dollarization determinants addressed in previous studies, we included additional variables to evaluate sovereign risk. System GMM dynamic panel estimations were performed with variables such as the inflation risks (captured in the MVP model) and the default risk. The estimates indicate that financial dollarization is better explained by the default risk variables, expressed by the debt-to-GDP ratio, and by the investment grade of the country than by variables that describe inflation risks.
However, unlike the inflation risks already tested in the literature, financial dollarization persists because of the future inflation risk arising from the risk of default. Even after the reduction of inflation and inflation volatility in the sample of 79 countries tested, inflation risk persists due to the risk of default in highly indebted economies. In this sense, the fact that some domestic and foreign investors perceive that there will be a default on the debt causes a flight to dollarized assets even before an actual default that may or may not occur, increasing the economy's financial dollarization level. In terms of policy implications, financial dollarization levels could decline in response to policies intended to reduce the risks associated with debt and investment that are present in over one-third of the studied economies. Implementing these policies is of great importance for these countries because financial dollarization has several negative consequences, including increased volatility and the loss of output during financial crises. 
APPENDIX

